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(54) MODEL TRAINING METHOD AND APPARATUS, AND COMMUNICATION DEVICE

(57) This application relates to the field of communi-
cation technologies, and discloses a model training meth-
od and apparatus and a communication device. The
model training method in embodiments of this application
includes: A first network element sends a federated mod-
el training request message to at least one second net-
work element when performing a federated model train-
ing process corresponding to a model training task,
where the at least one second network element is a net-
work element participating in the federated model training
process. The first network element receives first informa-
tion sent by the at least one second network element,

where the first information includes at least first model
training intermediate data, the first model training inter-
mediate data corresponds to samples used for federated
model training in the second network element, and the
samples used for federated model training in the second
network elements are the same but sample features are
different. The first network element performs model train-
ing based on the first model training intermediate data
reported by the at least one second network element to
obtain a target model and/or second model training in-
termediate data.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Patent Application No. 202111670001.3 filed on December 30, 2021,
which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of communication technologies, and more specifically, to a model training
method and apparatus and a communication device.

BACKGROUND

[0003] With the rapid development of artificial intelligence (Artificial Intelligence, AI), AI has been widely applied in
various fields.
[0004] The communication field is used as an example. With the introduction of AI functions, there are inevitable
requirements for machine learning. For example, for an intelligence network service, a large amount of data generated
on different domains, different network elements, and the like are required for model training, to implement more accurate
service implementation. However, as data security and privacy issues draw increasing attention, a data isolation problem
exists between different domains, different network elements, and the like in a network. Therefore, how to implement
model training based on data on different domains and different network elements becomes an urgent problem that
needs to resolved currently.

SUMMARY

[0005] Embodiments of this application provide a model training method and apparatus and a communication device,
which can unite data located on different domains and different network elements to implement model training without
data sharing.
[0006] According to a first aspect, a model training method is provided, including: A first network element sends a
federated model training request message to at least one second network element when performing a federated model
training process corresponding to a model training task, where the at least one second network element is a network
element participating in the federated model training process. The first network element receives first information sent
by the at least one second network element, where the first information includes at least first model training intermediate
data, the first model training intermediate data corresponds to samples used for federated model training in the second
network element, and the samples used for federated model training in the second network elements are the same but
sample features are different. The first network element performs model training based on the first model training inter-
mediate data reported by the at least one second network element to obtain a target model and/or second model training
intermediate data.
[0007] According to a second aspect, a model training method is provided. The method includes: A second network
element receives a federated model training request message sent by a first network element, where the federated
model training request message is used for requesting the second network element to participate in a federated model
training process corresponding to a model training task. The second network element performs model training based
on the federated model training request message to obtain first model training intermediate data. The second network
element sends first information to the first network element, where the first information includes at least the first model
training intermediate data. The first model training intermediate data corresponds to samples used for federated model
training in the second network element. The samples used for the federated model training in the second network element
and samples used for the federated model training in a fourth network element are the same but sample features are
different. The fourth network element is another network element than the second network element in a plurality of
network elements participating in the federated model training process.
[0008] According to a third aspect, a model training method is provided. The method includes: A third network element
receives related information of a target model sent by a first network element. The related information of the target model
at least represents a vertical federated model of the target model.
[0009] According to a fourth aspect, a model training apparatus is provided, including: a first sending module, configured
to send a federated model training request message to at least one second network element when performing a federated
model training process corresponding to a model training task, where the at least one second network element is a
network element participating in the federated model training process; a first receiving module, configured to receive
first information sent by the at least one second network element, where the first information includes at least first model
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training intermediate data, the first model training intermediate data corresponds to samples used for federated model
training in the second network element, and the samples used for federated model training in the second network
elements are the same but sample features are different; and a first training module, configured to perform model training
based on the first model training intermediate data reported by the at least one second network element to obtain a
target model and/or second model training intermediate data.
[0010] According to a fifth aspect, a model training apparatus is provided. The apparatus includes: a second receiving
module, configured to receive a federated model training request message sent by a first network element, where the
federated model training request message is used for requesting a second network element to participate in a federated
model training process corresponding to a model training task; a second training module, configured to perform model
training based on the federated model training request message to obtain first model training intermediate data; and a
second sending module, configured to send first information to the first network element, where the first information
includes at least the first model training intermediate data. The first model training intermediate data corresponds to
samples used for federated model training in the second network element. The samples used for the federated model
training in the second network element and samples used for the federated model training in a fourth network element
are the same but sample features are different. The fourth network element is another network element than the second
network element in a plurality of network elements participating in the federated model training process.
[0011] According to a sixth aspect, a model training apparatus is provided. The apparatus includes: a third receiving
module, configured to receive related information of a target model sent by a first network element. The related information
of the target model at least represents a vertical federated model of the target model.
[0012] According to a seventh aspect, a communication device is provided. The communication device includes a
processor and a memory. The memory stores a program or instructions executable on the processor. The program or
instructions, when being executed by the processor, implement the steps of the method according to the first aspect,
the second aspect or the third aspect.
[0013] According to an eighth aspect, a communication device is provided, including a processor and a communication
interface. The communication interface is coupled to the processor. The processor is configured to run a program or
instructions to implement the steps of the method according to the first aspect, or implement the steps of the method
according to the second aspect, or implement the steps of the method according to the third aspect.
[0014] According to a ninth aspect, a model training system is provided, including: a first network element, a second
network element, and a third network element. The first network element may be configured to perform the steps of the
model training method according to the first aspect. The second network element may be configured to perform the
steps of the model training method according to the second aspect. The third network element may be configured to
perform the steps of the model training method according to the third aspect.
[0015] According to a tenth aspect, a computer storage medium is provided. The computer storage medium stores a
program or instructions. The program or instructions, when being executed by a processor implement the steps of the
method according to the first aspect, or implement the steps of the method according to the second aspect, or implement
the steps of the method according to the third aspect.
[0016] According to an eleventh aspect, a chip is provided. The chip includes a processor and a communication
interface. The communication interface is coupled to the processor. The processor is configured to run a program or
instructions to implement the steps of the method according to the first aspect, or implement the steps of the method
according to the second aspect, or implement the steps of the method according to the third aspect.
[0017] According to a twelfth aspect, a computer program product/program product is provided. The computer pro-
gram/program product is stored in a storage medium. The computer program/program product, when being executed
by at least one processor, implements the steps of the method according to the first aspect, or implements the steps of
the method according to the second aspect, or implements the steps of the method according to the third aspect.
[0018] In the embodiments of this application, a first network element uses a vertical federated model training manner
to unite second network elements to implement local distributed model training. Therefore, data privacy and data security
in the second network elements can be ensured without sharing data on the second network elements in a communication
network, so that a model training effect can be further ensured.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 is a schematic structural diagram of a wireless communication system according to an example embodiment
of this application;
FIG. 2 is a schematic structural diagram of a model training system according to an example embodiment of this
application;
FIG. 3 is a schematic flowchart 1 of a model training method according to an embodiment of this application;
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FIG. 4 is a schematic flowchart 2 of a model training method according to an embodiment of this application;
FIG. 5 is a schematic flowchart 3 of a model training method according to an embodiment of this application;
FIG. 6 is a schematic flowchart of interaction of a model training method according to an embodiment of this appli-
cation;
FIG. 7 is a schematic flowchart 4 of a model training method according to an embodiment of this application;
FIG. 8 is a schematic flowchart 5 of a model training method according to an embodiment of this application;
FIG. 9 is a schematic structural diagram 1 of a model training apparatus according to an embodiment of this appli-
cation;
FIG. 10 is a schematic structural diagram 2 of a model training apparatus according to an embodiment of this
application;
FIG. 11 is a schematic structural diagram 3 of a model training apparatus according to an embodiment of this
application;
FIG. 12 is a schematic structural diagram of a communication device according to an example embodiment of this
application;
FIG. 13 is a schematic structural diagram of a terminal according to an example embodiment of this application;
FIG. 14 is a schematic structural diagram 1 of a network-side device according to an embodiment of this application;
and
FIG. 15 is a schematic structural diagram 2 of a network-side device according to an embodiment of this application.

DETAILED DESCRIPTION

[0020] The technical solutions in embodiments of this application are clearly described below with reference to the
accompanying drawings in the embodiments of this application. Apparently, the described embodiments are some rather
than all of the embodiments of this application. All other embodiments obtained by persons of ordinary skill in the art
based on the embodiments of this application fall within the scope of protection of this application.
[0021] The specification and claims of this application, and terms "first" and "second" are used to distinguish similar
objects, but are not used to describe a specific sequence or order. It should be understood that the terms so used are
interchangeable, where appropriate, so that embodiments of this application can be implemented in an order other than
those illustrated or described herein, and that the objects distinguished by "first" and "second" are generally of one type
and do not limit the number of objects. For example, one or more first objects may be provided. In addition, "and/or" in
the description and the claims means at least one of the connected objects. The character "/" in this specification generally
indicates an "or" relationship between the associated objects.
[0022] It should be noted that the technologies described in the embodiments of this application are not limited to
being used in a long term evolution (Long Term Evolution, LTE)/LTE-advanced (LTE-Advanced, LTE-A) system, and
may further be used in another wireless communication system, for example, code division multiple access (Code
Division Multiple Access, CDMA), time division multiple access (Time Division Multiple Access, TDMA), frequency division
multiple access (Frequency Division Multiple Access, FDMA), orthogonal frequency division multiple access (Orthogonal
Frequency Division Multiple Access, OFDMA), single-carrier frequency-division multiple access (Single-carrier Frequen-
cy-Division Multiple Access, SC-FDMA), and another system. The terms "system" and "network" in the embodiments
of this application are often used interchangeably, and the described technologies may be used in the systems and radio
technologies described above, and may be used in other systems and radio technologies. The following description
describes a new radio (New Radio, NR) system as an example, and NR terms are used in most of the descriptions
below. However, these technologies may also be applied to communication systems such as a 6th generation (6th

Generation, 6G) communication system other than an NR system.
[0023] FIG. 1 is a block diagram of a wireless communication system to which embodiments of this application are
applicable. The wireless communication system includes a terminal 11 and a network-side device 12. The terminal 11
may be a terminal-side device, for example, a mobile phone, a tablet personal computer (Tablet Personal Computer),
a laptop computer (Laptop Computer) or referred to as a notebook computer, a personal digital assistant (Personal
Digital Assistant, PDA), a handheld computer, a netbook, an ultra-mobile personal computer (ultra-mobile personal
computer, UMPC), a mobile internet device (Mobile Internet Device, MID), an augmented reality (augmented reality,
AR)/virtual reality (virtual reality, VR) device, a robot, a wearable device (Wearable Device), vehicle user equipment
(VUE), pedestrian user equipment (PUE), smart home (home devices such as a refrigerator, a television, a washing
machine, furniture, and the like with wireless communication functions), a video game console, a personal computer
(personal computer, PC), or such as an automated teller machine, a self-service machine, or the like. The wearable
device includes a smart watch, a smart band, smart earphones, smart glasses, smart jewelry (a smart bracelet, a smart
hand bangle, a smart ring, a smart necklace, a smart ankle bangle, a smart anklet, or the like), a smart wristband, smart
clothing, and the like. It is to be noted that, in the embodiments of this application, a specific type of the terminal 11 is
not limited. The network-side device 12 may include an access network device or a core network device. The access
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network device 12 may also be referred to as a radio access network device, a radio access network (Radio Access
Network, RAN), a radio access network function or a radio access network unit. The access network device 12 may
include a base station, a WLAN access point, a Wi-Fi node, and the like. The base station may be referred to as a
NodeB, an evolved NodeB (eNB), an access point, a base transceiver station (Base Transceiver Station, BTS), a radio
base station, a radio transceiver, a basic service set (Basic Service Set, BSS), an extended service set (Extended
Service Set, ESS), a home NodeB, a home evolved NodeB, a transmitting receiving point (Transmitting Receiving Point,
TRP), or another appropriate term in the field. Provided that the same technical effects are achieved, the base station
is not limited to a specific technical term. It is to be noted that, in the embodiments of this application, only a base station
in an NR system is used as an example for description, and a specific type of the base station is not limited.
[0024] Based on the foregoing wireless communication system, as shown in FIG. 2, the embodiments of this application
further provide a schematic structural diagram of a model training system (or may be referred to as a vertical federated
learning system or a vertical federated model training system). The model training system includes a first network
element, a second network element, and a third network element.
[0025] The first network element is used as a coordinator (coordinator) in the model training system, and may be a
network element or device that can provide a machine learning function in a communication network, for example, a
network element or device such as a network data analytics function (Network Data Analytics Function, NWDAF), a
management data analytics service (management data analytics service, MDAS), a management data analytics function
(management data analytics function, MDAF), or the like that is specially configured to provide a network intelligence
service. Alternatively, the first network element may be a network element or device that provides another communication-
related service (for example, a mobility management (Mobility Management, MM) service, or a session management
(Session Management, SM) service) and at the same time has an intelligence function, for example, an access and
mobility management function (Access and Mobility Management Function, AMF), a session management function
(Session Management Function, SMF), an application function (application function, AF), or the like. The AF may be an
AF that is deployed by a communication operator, or may be a third-party AF.
[0026] The second network element is used as a training entity in the model training system, and may be a network
element or device that has a local machine learning capability in the communication network, for example, an AI function
network element in a radio access network (Radio Access Network, RAN) domain, an AI function network element in a
core network (Core Network, CN) domain, a third-party AI application, an AI client (client) in UE, a local communication
service device, or the like. It should be noted that, for ease of understanding, FIG. 2 only schematically shows two second
network elements. In practice, one or more second network elements may be provided.
[0027] The third network element is used as a model consumer in the model training system, and may be a network
element or device that needs to perform model consumption in the wireless communication system, for example, a third-
party AI application, UE, a network-side device, or the like. It may be understood that, the model training system may
include the third network element (for example, a federated model training process may be triggered by the third network
element) as shown in FIG. 2 or may not include the third network element (for example, a federated model training
process may be triggered by the first network element according to a requirement of the first network element or the
like), or the like. That is, the model training system may include more or fewer network elements or devices than those
shown in FIG. 2. This is not limited herein.
[0028] The technical solutions according to the embodiments of this application are described below in detail with
reference to the accompanying drawings through some embodiments and application scenarios thereof.
[0029] FIG. 3 is a schematic flowchart of a model training method 300 according to an example embodiment of this
application. The method 300 may be performed by, but not limited to, a first network element (for example, a terminal
or a network-side device), and may be specifically performed by hardware and/or software installed on the first network
element. In this embodiment, the method 300 may include at least the following steps.
[0030] S310: The first network element sends a federated model training request message to at least one second
network element when performing a federated model training process corresponding to a model training task.
[0031] The model training task may be an AI model training task corresponding to data analytics, or may be an AI
model training task corresponding to communication robustness learning, or may be an AI model training task for
performing model training on a movement trajectory of UE, or the like. This is not limited herein.
[0032] The federated model training process may be triggered by the first network element based on a model training
task required by the first network element, or may be triggered by a third network element. For example, the third network
element may send a model request message corresponding to a model training task to the first network element according
to a requirement of the third network element, to trigger the federated model training process.
[0033] It is to be noted that, the federated model training process may be understood as a vertical federated learning
process, is essentially the j oint of sample features, and is applicable to a scenario with a large number of overlaps of
users (that is, samples) and a small number of overlaps of features (that is, sample features). For example, a CN domain
and a RAN domain in a communication network serve different services (for example, an MM service, an SM service,
that is, different sample features) of a same user or user group (for example, UE or a UE group, that is, same samples).
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Based on this, in this application, a joint model is used to train different sample features of a common sample of participants
(that is, the second network elements) to increase the feature dimensionality of training data, to obtain a better model
through training.
[0034] In this case, the federated model training request messages sent by the first network element to the second
network elements are used for requesting the at least one second network element to participate in the federated model
training process (that is, the at least one second network element is a network element participating in the federated
model training process, and samples used for federated model training in the second network elements are the same
but sample features are different), for example, perform local model training, to join the second network elements to
implement local distributed model training without sharing original data (or training data) on the second network elements,
so that while data privacy and data security in the second network elements are ensured, a model training effect is ensured.
[0035] Certainly, a second network element participating in the federated model training process may be determined
in various manners. In an implementation, the second network element may be a network element that is obtained by
the first network element from a network repository function (Network Repository Function, NRF) or unified data man-
agement entity (Unified Data Management, UDM) based on a model training task and can support the federated model
training process. For example, the first network element searches the NRF for an AMF instance (instance(s)), a RAN
instance(s), an AF instance(s), or the like participating in a current federated model training process. In another example,
the first network element searches the UDM for a UE instance (instance(s)) or the like participating in a current federated
model training process. This is not limited herein.
[0036] S320: The first network element receives first information sent by the at least one second network element.
[0037] It may be understood that, after receiving the federated model training request messages, the second network
elements may perform model training based on the federated model training request messages to obtain first model
training intermediate data, and send the first model training intermediate data to the first network element through the
first information (that is, the first information includes at least the first model training intermediate data). When performing
the model training based on the federated model training request message, the second network element may implement
the model training based on a locally preconfigured initial model, or may implement the model training based on a local
model that has been trained before the federated model training request message is received, or may implement the
model training based on a model obtained by training the federated model training request message. This is not limited
herein.
[0038] In addition, the first model training intermediate data corresponds to samples used for federated model training
in the second network element, and the samples used for federated model training in the second network elements are
the same but sample features are different. It should be noted that, one or more samples used for the federated model
training may be provided in one second network element. Therefore, corresponding to the sample, one or more pieces
of first model training intermediate data may be provided. For example, it is assumed that 10 samples used for the
federated model training in the second network element are provided. Therefore, correspondingly 10 pieces of first model
training intermediate data are provided.
[0039] S330: The first network element performs model training based on the first model training intermediate data
reported by the at least one second network element to obtain a target model and/or second model training intermediate
data.
[0040] A process in which the first network element performs the model training based on the first model training
intermediate data is not limited herein. However, it is to be noted that, the first model training intermediate data reported
by each second network element corresponds to at least some submodels of the target model. That is, each second
network element may be trained separately for some submodels of the target model, the first model training intermediate
data obtained through the training is reported to the first network element, and then the first network element performs
the model training or the like on the pieces of first model training intermediate data, to obtain the target model.
[0041] For example, it is assumed that the target model includes a submodel A, a submodel B, and a submodel C.
Therefore, a second network element A is responsible for training the submodel A to obtain first model training intermediate
data A, a second network element B is responsible for training the submodel B to obtain first model training intermediate
data B, and a second network element C is responsible for training the submodel C to obtain first model training inter-
mediate data C. Therefore, the first network element then performs the model training on the received first model training
intermediate data A, B, and C to obtain the target model.
[0042] In addition, the second model training intermediate data at least may include: a gradient of a loss function of
the target model for a parameter of a local training model of the at least one second network element. The loss function
of the target model may be configured by the first network element for the target model in advance. This is not limited herein.
[0043] In this embodiment, the first network element uses a vertical federated learning manner to unite second network
elements to implement local distributed model training. Therefore, data privacy and data security in the second network
elements can be ensured without sharing data on the second network elements in a communication network, so that a
model training effect can be further ensured.
[0044] FIG. 4 is a schematic flowchart of a model training method 400 according to an example embodiment of this
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application. The method 400 may be performed by, but not limited to, a first network element (for example, a terminal
or a network-side device), and may be specifically performed by hardware and/or software installed on the first network
element. In this embodiment, the method 400 may include at least the following steps.
[0045] S410: The first network element sends a federated model training request message to at least one second
network element when performing a federated model training process corresponding to a model training task.
[0046] The at least one second network element is a network element participating in the federated model training
process.
[0047] It may be understood that, for an implementation process of S410, in addition to referring to the related description
in the method embodiment 300, in an implementation, the federated model training request message may at least include
at least one of the following (11) to (18).
[0048] (11) Model instance identifier information (model instance ID). The model instance identifier information is used
for uniquely identifying a target model generated in the first network element (that is, the model instance identifier
information corresponds to the target model), to facilitate recognition, calling, consumption, and the like of the target model.
[0049] In an implementation, the model instance identifier information is assigned by the first network element. For
example, when determining to perform the federated model training process corresponding to the model training task,
the first network element correspondingly assigns one piece of model instance identifier information to the model training
task, indicating a model entity obtained through training of the federated model training process, that is, the target model.
[0050] Based on this, the model instance identifier information corresponds to or includes at least one of the following
(111) to (115).
[0051] (111) Related information of the first network element, for example, identifier information (ID), fully qualified
domain name (Fully Qualified Domain Name, FQDN) information, name information, address information, and the like
of the first network element.
[0052] (112) First time, indicating that the model training task is performed based on training data generated in the
first time.
[0053] Optionally, the first time and a subsequent second time may be time periods or time points. For example, the
first time may be October 11, 2021, or the like.
[0054] In addition, each of the first time and the second time may be a relative time or an absolute time. This is not
limited herein.
[0055] (113) Second time, indicating a completion time of the federated model training process.
[0056] (114) Related information of the second network element, for example, name information, FQDN information,
identifier information, address information, and the like of the second network element.
[0057] (12) Type information of the model training task. The type information may include an analytics identifier (an-
alytics ID), a model identifier (model ID), and the like, indicating a machine learning task (that is, the model training task)
for which the federated model training process performs model training.
[0058] For example, a character string "analytics ID/model ID = UE mobility" may be used to indicate that model training
needs to be performed for a movement trajectory of UE, to obtain an AI model of the movement trajectory of the UE. It
should be noted that, in addition to the foregoing representation manner of a character string type, the type information
may be represented in a digital representation manner or another coding representation manner. This is not limited herein.
[0059] (13) Identifier information of the model training task. Similar to the foregoing type information of the model
training task, the identifier information of the model training task may also include an analytics ID, a model ID, and the
like, indicating a machine learning task (that is, the model training task) for which the federated model training process
performs model training.
[0060] For example, a character string "analytics ID/model ID = UE mobility" may be used to indicate that model training
needs to be performed for a movement trajectory of UE, to obtain an AI model of the movement trajectory of the UE. It
should be noted that, in addition to the foregoing representation manner of a character string type, the identifier information
may be represented in a digital representation manner or another coding representation manner. This is not limited herein.
[0061] It may be understood that, to avoid information redundancy, the federated model training request message
may include either of the identifier information of the model training task and the type information of the model training task.
[0062] (14) First indication information, indicating that the federated model training process is one vertical federated
learning process. The first indication information may be indicated in an implicit or explicit manner. For example, for the
indication in the implicit manner, the model instance identifier information included in the federated model training request
message includes the identifier information of the model training task, and the second network element may determine
that the federated model training process is one vertical federated learning process or the like. This is not limited herein.
[0063] (15) Related information of a first filter (filter), which may also be understood as filter information (filter infor-
mation) of model training. The related information of the first filter (filter) is used for limiting at least one of a target object
(for example, target UE (target UE(s))), a target time (for example, a target time period (target time period)), a target
area (for example, a target area of interest (target area of interest, (target AOI)) corresponding to the model training
task, so that the second network elements may acquire appropriate training data based on the related information of
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the first filter to perform local model training.
[0064] (16) Model training configuration information. The model training configuration information is used for aligning
model training methods and/or training parameters for the vertical federated learning process. That is, the model training
configuration information indicates a method, a model algorithm, or the like used by the second network element to
perform local model training. For example, the second network element may perform training or the like on a local training
model based on the model training configuration information.
[0065] In an implementation, the model training configuration information at least includes at least one of the following
(161) to (163).
[0066] (161) Model structure information. The model structure information indicates a specific type (for example, a
neural network, a deep neural network (DNN), a convolutional neural network (CNN), a recurrent neural network (RNN),
a linear structure, or the like) of a model structure used in a current vertical federated learning training process. This
enables all training entities to use the model structure information to perform model training.
[0067] In addition, for a neural network model structure, the model structure information may further specifically indicate
a layer, a neuron node, a relationship between an input and an output of each layer, or the like of a neural network.
[0068] (162) Model hyperparameter information. The model hyperparameter information is a configuration variable
outside the target model, is generally used for a training process of a model parameter, and may usually be directly
specified by a practitioner, for example, a parameter specified before the federated model training process is started,
used for defining a concept about a higher layer, for example, complexity or a learning capability, of a model.
[0069] Optionally, the model hyperparameter information may include an algorithm agreed for model training, a quantity
of trees or a depth of a tree, a quantity of potential factors in matrix decomposition, a learning rate, a quantity of hidden
layers in a deep neural network, a quantity of clusters in k-mean clustering, a loss function corresponding to the target
model, a predetermined value (corresponding to the loss function) used for determining whether the target model con-
verges, and the like. This is not limited herein.
[0070] (163) Type information of training data in the federated model training process. The training data may also be
understood as input data and/or output data in the model training process, and is used for recommending a type of input
data and/or a type of output data used in a current federated model training process to the second network element.
[0071] For example, when the second network element is an AMF, the type information of the training data is used
for recommending, to the AMF, that two types of input data including a UE location (location) and an AMF load should
be used in the current federated model training process to train a local training model of the AMF.
[0072] (17) Feedback information of model training data, that is, reported information of model training results of the
second network elements. For example, the feedback information of the model training data is used for limiting information
such as format information (for example, ONNX, TensorFlow, or the like) and a reporting condition when the second
network elements feed back first model training intermediate data.
[0073] Optionally, the reporting condition may include event triggering and/or period triggering. The event triggering
may include any one of (171) to (173).
[0074] (171) When a quantity of rounds (or a quantity of times) of training of training a local model by the second
network element reaches the predetermined value, the second network element reports the first model training inter-
mediate data. For different second network elements, different quantities of rounds of training may be specified by the
first network element in the reported information. This may enable the first network element to align paces of the first
model training intermediate data reported by various training entities (that is, the second network elements) in a model
training and iteration process, to ensure that reporting paces of the training entities consistent, avoid a straggler problem,
and ensure a model training effect.
[0075] (172) Before a reporting time reaches a maximum wait time (or a feedback deadline time), the second network
element reports the first model training intermediate data.
[0076] (173) When the local model converges (a loss function corresponding to the local model reaches a preset
value), the second network element reports the first model training intermediate data.
[0077] The period triggering means that the second network element may periodically report the first model training
intermediate data, for example, report one piece of first model training intermediate data or the like every 5 minutes.
[0078] (18) Related information of the network elements participating in the federated model training process, indicating,
to the second network element, another second network element, the first network element, and/or the like participating
in the current federated model training process. Optionally, the related information of the network elements may include
network element type information, identifier information, address information, or the like of the second network elements
and network element type information, identifier information, address information, or the like of the first network element.
[0079] It may be understood that, which information of the foregoing (11) to (18) is specifically included in the federated
model training request message may be agreed in a protocol, configured by a higher layer, or configured on a network
side. This is not limited herein.
[0080] In addition, when a plurality of second network elements participate in the federated model training process,
content in the federated model training request messages of the second network elements may be partially the same,
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or may be partially different. This is not limited herein.
[0081] Further, in addition to the foregoing implementations, in this embodiment, when the first network element
determines whether to perform the federated model training process corresponding to the model training task, in addition
to being triggered by the first network element or a third network element, it may further be necessary to first determine
whether a first condition is met or not met, to further determine, depending on whether the first condition is met or not
met, whether to perform the federated model training process. For example, when determining that the first condition is
met, the first network element determines to perform the federated model training process corresponding to the model
training task. Certainly, the first condition may be understood as a factor, a triggering condition, or the like used by the
first network element to determine that it is necessary to perform the federated model training process.
[0082] Based on this, the first condition may at least include at least one of the following (21) to (23).
[0083] (21) The first network element does not store or cannot obtain all or some training data corresponding to the
model training task. For example, the first network element may lack some or all training data of the training entities
(that is, the second network elements) due to data security issues or data privacy issues. As a result, the first network
element needs to use the federated model training process to unite the second network elements to perform local
distributed model training.
[0084] (22) The at least one second network element can provide all or some training data corresponding to the model
training task.
[0085] (23) Samples of training data in the second network elements corresponding to the model training task are the
same but sample features are different.
[0086] For example, the training data used for federated model training is MM-related data generated in a CN, location
data generated in a RAN, or service experience data generated in a third-party service by one same UE or group of UEs.
[0087] It may be understood that, which of the foregoing (21) to (23) is included in the first condition may be agreed
in a protocol, configured by a higher layer, or configured on a network side. This is not limited herein.
[0088] S420: The first network element receives first information sent by the at least one second network element.
[0089] It may be understood that, after receiving the federated model training request messages sent by the first
network element, the second network elements may perform model training to obtain the local training model, and then
perform calculation according to the local training model to generate the first model training intermediate data and send
the first model training intermediate data to the first network element.
[0090] For example, if the second network elements perform model training based on the federated model training
request messages to obtain the local training model, a process in which the second network elements obtain the first
model training intermediate data may include the following (31) to (35). The content is as follows.
[0091] (31) The second network element determines, based on the first indication information, that the federated model
training process needs to be performed. It may be understood that, the first indication information may be obtained from
the federated model training request messages sent by the first network element, or, the first indication information may
be directly obtained from the first network element. This is not limited herein.
[0092] (32) The second network element determines, based on the type information of the model training task or the
identifier information (for example, an analytics ID or a model ID) of the model training task, the model training task
corresponding to the federated model training process. For example, the second network element may determine, based
on a character string "analytics ID/model ID = service experience", that it is necessary to perform model training on an
application (application) of a user to obtain a service experience model.
[0093] (33) The second network element obtains first training data based on the model training task and the related
information of the first filter.
[0094] For example, the second network element may determine, based on the model training task and the related
information of the first filter, to acquire training data of all UEs in a period of 07:00-09:00 every week in a cell 1. A type
of the acquired data may be configured inside a training entity or determined based on the type information of the training
data included in the federated model training request message. This is not limited herein.
[0095] (34) The second network element performs the model training based on the model training configuration infor-
mation and the first training data to obtain the local training model.
[0096] For example, the second network element may determine a training manner, for example, a model structure,
an algorithm, a hyperparameter, and the like, of the local training model based on the model training configuration
information, and train the local training model according to the training manner and the foregoing first training data, to
obtain the local training model (that is, model parameter adjustment is completed).
[0097] (35) The second network element calculates second training data based on the local training model to obtain
the first model training intermediate data corresponding to the second training data.
[0098] After the training of the local training model is completed, the second network element may calculate the second
training data based on the local training model to obtain the first model training intermediate data corresponding to the
second training data.
[0099] It is to be noted that, the first model training intermediate data has a sample granularity. That is, each sample
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corresponds to one piece of first model training intermediate data. In addition, the first training data and the second
training data may be the same or different. That is, the second network element may train the local model and calculate
the first model training intermediate data based on same input data or based on different input data. This is not limited
herein.
[0100] For example, when the second network elements are a RAN and a CN, the RAN may determine, based on

"analytics ID/model ID = service experience", that the first training data  ,

where i denotes an ith sample, and  is input data corresponding to a sample i), and determine to use a support vector

machine algorithm in a linear regression model structure to train the local training model  , to obtain an

intermediate calculation result  , that is, the first model training intermediate data, of the local model.
[0101] Similarly, the RAN determines, based on "analytics ID/model ID = service experience", that local input data

 , and determines to use a support vector machine algorithm in a linear regression model

structure to train the local model  , to obtain an intermediate calculation result  , that is, the first
model training intermediate data, of the local model.
[0102] Therefore, in this case, after obtaining the first model training intermediate data, the RAN and the CN may

report the first model training intermediate data (for example, the foregoing  and  )) to the first network
element through the first information.
[0103] Certainly, the first information includes the first model training intermediate data, and in addition, in an imple-
mentation, the first information may further include at least one of the following (41) and (42).
[0104] (41) Model instance identifier information, used for performing model association by the first network element.
The model instance identifier information reported by the second network element may be determined based on the
model instance identifier information in the federated model training request message.

[0105] (42) Sample identifier information, for example,  or  , of the samples corresponding to the first model
training intermediate data in the second network element. It is to be noted that, for one same sample i, sample identifiers
of the sample i in two training entities may be the same or different.
[0106] S430: The first network element performs model training based on the first model training intermediate data
reported by the at least one second network element to obtain a target model and/or second model training intermediate
data.
[0107] It may be understood that, for an implementation process of S430, refer to the related description in the foregoing
method embodiment 300, and in addition, as a possible implementation, in consideration of that target training data and
the first model training intermediate data correspond to the same samples, before the step of performing model training
based on the first model training intermediate data reported by the at least one second network element, the first network
element may further perform data association based on the sample identifier information, to enable target training data
in the first network element and/or the first model training intermediate data reported by the at least one second network
element that have same samples to be aligned, that is, align samples for different intermediate results corresponding
to the sample i.
[0108] For example, a mapping relationship between identifier information corresponding to the sample i in different
training entities is obtained from inside the first network element or obtained from another network element or device.

For example, a mapping relationship between  and  is obtained, and it is obtained that the two correspond

to one same sample i. For example, when the sample i is UEi,  of UEi in the RAN is RAN NGAP IDi of UEi, and

 of UEi in the AMF is AMF NGAP Idi of UEi. A mapping relationship between RAN NGAP IDi and AMF NGAP IDi
is stored in the first network element, and different first model training intermediate data of same UEi is determined
through the mapping relationship.
[0109] In this case, the first network element further performs the model training based on the aligned data and the
first model training intermediate data and the target training data in the first network element.
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[0110] For example, the first network element uses one or more intermediate results (for example, the foregoing 

and  ) corresponding to the sample i reported by the training entities as all or some first training data (the first
network element may further have another input data type corresponding to the sample i), and performs general model
training based on label data ( yi ) stored in the first network element and through a model training method (the model
structure information, the model hyperparameter information, and the like) that is from the first network element or is
agreed with local training entities in S410, to obtain a general model (that is, the target model, or referred to as a top model).
[0111] The first network element generates the target model and/or generates the second model training intermediate
data based on a current round of iteration. In an implementation, the second model training intermediate data may be
gradient values of a loss function for parameters of local training models, for example, a gradient of a loss function L for
θA and a gradient of the loss function L for θB, that is, the second model training intermediate data includes at least: a
gradient of a loss function of the target model for a parameter of a local training model of the at least one second network
element.
[0112] In an implementation, the loss function L may be represented as: 

[0113] Certainly, the first network element may send second information to the at least one second network element
when a calculation result of a loss function of the target model does not meet a predetermined requirement (for example,
a precision value of the loss function does not reach the predetermined value), where the second information includes
at least the second model training intermediate data, to enable the second network elements to perform the local model
training again based on the second model training intermediate data to reobtain the first model training intermediate data.
[0114] For example, corresponding to different second network elements, the first network element delivers corre-
sponding second model training intermediate data. For example, a gradient of the loss function L for a current parameter
(determined based on the first model training intermediate data reported by the RAN) of a local model of the RAN is
sent to the RAN, and a gradient of the loss function L for a current parameter (determined based on the first model
training intermediate data reported by the AMF) of a local model of the AMF is sent to the AMF. Correspondingly, after
receiving the second model training intermediate data, the RAN and the AMF may adjust the parameters of the local
model based on the second model training intermediate data, to obtain a local model after the parameter adjustment,
and reobtain the first model training intermediate data based on the local model after the parameter adjustment.
[0115] In this embodiment, depending on whether the target model converges, the first network element and the
second network element may repeat the foregoing federated model training process, until the obtained target model in
the first network element converges. That the target model converges means that the precision value of the loss function
corresponding to the target model meets the predetermined requirement or reaches the predetermined value.
[0116] In addition, when delivering the second model training intermediate data, the first network element may further
deliver the model instance identifier information, used for performing model correspondence and association by the
second network element. In addition, the first network element may further deliver sample identifier information of the
sample i corresponding to the second network elements, used for performing sample association by the second network

elements. For example,  corresponding to the sample i is sent to the RAN, and  corresponding to the sample
i is sent to the AMF.
[0117] It is to be noted that, the second model training intermediate data sent by the first network element may be
used for various second network elements. That is, different second model training intermediate data may correspond
to different second network elements.
[0118] FIG. 5 is a schematic flowchart of a model training method 500 according to an example embodiment of this
application. The method 500 may be performed by, but not limited to, a first network element (for example, a terminal
or a network-side device), and may be specifically performed by hardware and/or software installed on the first network
element. In this embodiment, the method 500 may include at least the following steps.
[0119] S510: The first network element receives a model request message sent by a third network element.
[0120] The model request message includes at least one of the following (51) to (54).
[0121] (51) Type information of a model training task.
[0122] (52) Identifier information of the model training task.
[0123] For the type information of the model training task and the identifier information of the model training task, refer
to the foregoing related description of the type information of the model training task and the identifier information of the
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model training task in a federated model training request message. To avoid repetition, details are not described herein
again.
[0124] (53) Related information of a second filter, used for limiting at least one of a target object, a target time, or a
target area corresponding to the model training task.
[0125] (54) Model feedback related information. The model feedback related information may include at least one of
a model feedback format or a feedback condition.
[0126] The model feedback format may be understood as model framework information, for example, a TensorFlow
and Pytorch model framework-based expression manner, or may be understood as an inter-framework-based model
expression manner (for example, ONNX), or the like.
[0127] The feedback condition may include event triggering and/or period triggering. The event triggering includes at
least one of (541) to (543).
[0128] (541) When a quantity of rounds (or a quantity of times) of training of training a target model by the first network
element reaches a predetermined value, the first network element feeds back the target model.
[0129] (542) Before a training time reaches a maximum wait time, the first network element feeds back the target model.
[0130] (543) When the target model converges (a loss function corresponding to the target model reaches a preset
value and a corresponding preset value), the first network element feeds back the target model, and the like.
[0131] The period triggering means that the first network element may periodically feed back the target model to the
third network element, for example, feed back the target model and the like once every 5 minutes.
[0132] Certainly, in addition to the foregoing feedback condition, model feedback information may further indicate the
first network element to feed back the target model in manners such as one-time feedback, repeated continuous update
and feedback, deadline time feedback, periodic feedback, and the like. This is not limited herein.
[0133] It is to be noted that, a federated model training request message sent by the first network element to a second
network element may be determined by the first network element based on the model request message. For example,
the type information of the model training task and the identifier information of the model training task in the federated
model training request message may be the same as the type information of the model training task and the identifier
information of the model training task in the model request message. In another example, related information of a first
filter in the federated model training request message may be the same as or different from the related information of
the second filter in the model request message. This is not limited herein.
[0134] S520: The first network element sends a federated model training request message to at least one second
network element when performing a federated model training process corresponding to a model training task, where
the at least one second network element is a network element participating in the federated model training process.
[0135] S530: The first network element receives first information sent by the at least one second network element,
where the first information includes at least first model training intermediate data, the first model training intermediate
data corresponds to samples used for federated model training in the second network element, and the samples used
for federated model training in the second network elements are the same but sample features are different.
[0136] S540: The first network element performs model training based on the first model training intermediate data
reported by the at least one second network element to obtain a target model and/or second model training intermediate
data.
[0137] It may be understood that, for an implementation process of S520 to S540, refer to the foregoing related
description of the method embodiments 300 and/or 400. To avoid repetition, details are not described herein again.
[0138] Certainly, in an implementation, the first network element may send related information of the target model to
the third network element when a calculation result of the loss function of the target model meets a predetermined
requirement (for example, a precision value of the loss function reaches the predetermined value, that is, the target
model converges), for the third network element to perform a corresponding task based on the target model.
[0139] The related information of the target model includes at least one of the following (61) to (64):
[0140] (61) Model instance identifier information. For the information, refer to the foregoing description about the model
instance identifier information. To avoid repetition, details are not described herein again.
[0141] (62) Target model information. The target model information includes at least one of the following (621) to (626).
[0142] (621) Model structure information. The model structure information indicates a specific type (for example, a
neural network, a deep neural network (DNN), a convolutional neural network (CNN), a recurrent neural network (RNN),
a linear structure, or the like) of a model structure of the target model. In addition, for a neural network model structure,
the model structure information may further specifically indicate a layer, a neuron node, a relationship between an input
and an output of each layer, or the like of a neural network.
[0143] (622) Model parameter information. The model parameter information is a configuration variable inside the
target model, is used for defining a function of the target model, and may be obtained in a data estimation or model
training manner. For example, the model parameter information may include a weight in an artificial neural network, a
support vector in a support vector machine, a coefficient in linear regression or logical regression, and the like.
[0144] (623) Model algorithm information. For example, the model algorithm information may include, but not limited
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to, a decision tree, a Bayesian classifier, K neighbors, a support vector machine, and the like.
[0145] (624) Model hyperparameter information. The model hyperparameter information is a configuration variable
outside the target model, is generally used for a training process of a model parameter, and may usually be directly
specified by a practitioner. For example, the model hyperparameter information may include a learning rate of a training
neural network, C and sigma hyperparameters of a support vector machine, a parameter k in K neighboring domains,
and the like.
[0146] (625) Type information of model input data.
[0147] (626) Type information of model output data.
[0148] (63) Second indication information, indicating that the target model is a vertical federated learning model, or
indicating that the model is generated through a federated learning process. Optionally, the second indication information
may perform explicit indication or implicit indication. For example, when the second indication information is implicit
indication information, implicit indication may be implemented through the model instance identifier information or related
information of the second network element.
[0149] (64) The related information of the second network element, for example, network element type information,
identifier information, FQDN information, address information, and the like of the second network element.
[0150] In this embodiment, when receiving the model training request message sent by the third network element, the
first network element triggers the federated model training process, to unite the second network elements to perform
local distributed model training to obtain the target model. Therefore, a model training requirement on the third network
element can be met while the security and privacy of data on the second network element are ensured.
[0151] Based on the foregoing description of the method embodiments 200 to 500, a model training method given in
this application is further described below with reference to FIG. 6 and through an example in which the federated model
training process is triggered by the third network element. Content is as follows. It is assumed that 2 second network
elements participate in the federated model training process.
[0152] S601: The third network element sends a model request message to the first network element.
[0153] S602: The first network element determines, based on the model request message, to perform the federated
model training process.
[0154] S603: The first network element obtains, from an NRF, 2 second network elements, for example, a training
entity A and a training entity B, that can participate in the federated model training process.
[0155] S604: The first network element sends federated model training request messages to the training entity A and
the training entity B.
[0156] S605: After receiving the federated model training request message, the training entity A trains a local training
model based on the federated model training request message, to further obtain the first model training intermediate
data based on the local training model obtained through the training.
[0157] Correspondingly, after receiving the federated model training request message, the training entity B trains the
local training model based on the federated model training request message, to further obtain first model training inter-
mediate data based on the local training model obtained through the training.
[0158] S606: The training entity A and the training entity B separately report first information to the first network element,
where the first information includes at least the first model training intermediate data.
[0159] S607: The first network element performs model training based on the received first model training intermediate
data reported by the training entity A and the training entity B to obtain a target model and/or second model training
intermediate data.
[0160] S608: The first network element determines whether a calculation result of a loss function corresponding to
the target model meets a predetermined requirement.
[0161] S609: The first network element sends second information to the training entity A and the training entity B when
a calculation result of the loss function of the target model does not meet the predetermined requirement, where the
second information includes at least the second model training intermediate data.
[0162] S610: The training entity A and the training entity B perform local model training again based on the received
second model training intermediate data, and reobtain the first model training intermediate data.
[0163] It may be understood that, the first network element and the training entity A and the training entity B repeatedly
perform S605 to S610, and stop the federated model training process when the calculation result of the loss function
corresponding to the target model meets the predetermined requirement, that is, the target model converges.
[0164] S611: The first network element sends related information of the target model to the third network element
when the calculation result of the loss function of the target model meets the predetermined requirement.
[0165] It is to be noted that, for an implementation process of the foregoing S601 to S611, refer to the foregoing related
description of the method embodiments 300 to 500, and the same or corresponding technical effects are achieved. To
avoid repetition, details are not described herein again.
[0166] In addition, in this embodiment, the federated model training process may include, but not limited to, the foregoing
S601 to S611, for example, may include more or fewer steps than the foregoing S601 to S611. This is not limited herein.
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[0167] FIG. 7 is a schematic flowchart of a model training method 700 according to an example embodiment of this
application. The method 700 may be performed by, but not limited to, a second network element (for example, a terminal
or a network-side device), and may be specifically performed by hardware and/or software installed on the second
network element. In this embodiment, the method 700 may include at least the following steps.
[0168] S710: A second network element receives a federated model training request message sent by a first network
element, where the federated model training request message is used for requesting the second network element to
participate in a federated model training process corresponding to a model training task.
[0169] S720: The second network element performs model training based on the federated model training request
message to obtain first model training intermediate data.
[0170] S730: The second network element sends first information to the first network element, where the first information
includes at least the first model training intermediate data.
[0171] The first model training intermediate data corresponds to samples used for federated model training in the
second network element. The samples used for the federated model training in the second network element and samples
used for the federated model training in a fourth network element are the same but sample features are different. The
fourth network element is another network element than the second network element in a plurality of network elements
participating in the federated model training process.
[0172] Optionally, the federated model training request message includes at least one of the following: model instance
identifier information; type information of the model training task; identifier information of the model training task; first
indication information, indicating that the federated model training process is one vertical federated learning process;
related information of a first filter, used for limiting at least one of a target object, a target time, or a target area corresponding
to the model training task; model training configuration information; feedback information of model training data; and
related information of the fourth network element.
[0173] Optionally, the model instance identifier information corresponds to at least one of the following: related infor-
mation of the first network element; a first time, indicating that the model training task is performed based on training
data generated in the first time; a second time, indicating a completion time of the federated model training process;
and related information of the network elements participating in the federated model training process.
[0174] Optionally, the model training configuration information includes at least one of the following: model structure
information; model hyperparameter information; and type information of training data in the federated model training
process.
[0175] Optionally, the step of performing, by the second network element, model training based on the federated model
training request message to obtain first model training intermediate data includes: performing, by the second network
element, the model training based on the federated model training request message to obtain a local training model;
and generating, by the second network element, the first model training intermediate data through calculation according
to the local training model.
[0176] Optionally, the step of performing, by the second network element, the model training based on the federated
model training request message to obtain a local training model includes: determining, by the second network element
based on the first indication information, that the federated model training process needs to be performed; determining,
by the second network element based on the type information of the model training task or the identifier information of
the model training task, the model training task corresponding to the federated model training process; obtaining, by the
second network element, first training data based on the model training task and the related information of the first filter;
and performing, by the second network element, the model training based on the model training configuration information
and the first training data to obtain the local training model; and the step of generating, by the second network element,
the first model training intermediate data through calculation according to the local training model includes: calculating,
by the second network element, second training data based on the local training model to obtain the first model training
intermediate data corresponding to the second training data.
[0177] Optionally, the first information further includes at least one of the following: model instance identifier information,
used for performing model association by the first network element; and sample identifier information of the samples
corresponding to the first model training intermediate data in the second network element.
[0178] Optionally, the second network element is a network element that is obtained by the first network element from
a network repository function NRF based on the model training task and can support the federated model training process.
[0179] Optionally, the method further includes: receiving, by the second network element, second information sent by
the first network element, where the second information includes at least second model training intermediate data; and
performing, by the second network element, local model training again based on the second model training intermediate
data to reobtain the first model training intermediate data.
[0180] Optionally, the second model training intermediate data includes at least: a gradient of the loss function of the
target model for a parameter of a local training model of the at least one second network element.
[0181] Optionally, the second information further includes: model instance identifier information, used for performing
model association by the second network element.
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[0182] It may be understood that, for implementation processes of implementations in the method embodiment 700,
refer to the foregoing related description of the method embodiments 300 to 600, and the same or corresponding technical
effects are achieved. To avoid repetition, details are not described herein again.
[0183] FIG. 8 is a schematic flowchart of a model training method 800 according to an example embodiment of this
application. The method 800 may be performed by, but not limited to, a second network element (for example, a terminal
or a network-side device), and may be specifically performed by hardware and/or software installed on the second
network element. In this embodiment, the method 800 may include at least the following steps.
[0184] S810: A third network element receives related information of a target model sent by a first network element.
[0185] The related information of the target model at least represents a vertical federated model of the target model.
[0186] Optionally, the related information of the target model includes at least one of the following: model instance
identifier information; target model information, where the target model information includes at least one of model structure
information, model parameter information, model algorithm information, model hyperparameter information, type infor-
mation of model input data, and type information of model output data; second indication information, indicating that the
target model is a vertical federated learning model; and related information of a second network element, where the
second network element is a network element participating in a federated model training process to obtain the target
model.
[0187] Optionally, the related information of the target model is sent by the first network element when a calculation
result of a loss function of the target model meets a predetermined requirement.
[0188] Optionally, before the step of receiving, by a third network element, related information of a target model sent
by a first network element, the method further includes: sending, by the third network element, a model request message
to the first network element, where the model request message includes at least one of the following:

type information of a model training task;
identifier information of the model training task;
related information of a second filter, used for limiting at least one of a target object, a target time, or a target area
corresponding to the model training task; and
model feedback related information, where the model feedback related information includes at least one of a model
feedback format or a feedback condition.

[0189] It may be understood that, for implementation processes of implementations in the method embodiment 800,
refer to the foregoing related description of the method embodiments 300 to 600, and the same or corresponding technical
effects are achieved. To avoid repetition, details are not described herein again.
[0190] The model training methods 300 to 800 provided in the embodiments of this application may be performed by
a model training apparatus. An example in which the model training apparatus performs the model training method in
the embodiments of this application is used to describe the model training apparatus in the embodiments of this application.
[0191] FIG. 9 is a schematic structural diagram of a model training apparatus 900 according to an example embodiment
of this application. The apparatus 900 includes: a first sending module 910, configured to send a federated model training
request message to at least one second network element when performing a federated model training process corre-
sponding to a model training task, where the at least one second network element is a network element participating in
the federated model training process; a first receiving module 920, configured to receive first information sent by the at
least one second network element, where the first information includes at least first model training intermediate data,
the first model training intermediate data corresponds to samples used for federated model training in the second network
element, and the samples used for federated model training in the second network elements are the same but sample
features are different; and a first training module 930, configured to perform model training based on the first model
training intermediate data reported by the at least one second network element to obtain a target model and/or second
model training intermediate data.
[0192] Optionally, the federated model training request message includes at least one of the following: model instance
identifier information, where the model instance identifier information corresponds to the target model, and is assigned
by the first network element; type information of the model training task; identifier information of the model training task;
first indication information, indicating that the federated model training process is one vertical federated learning process;
related information of a first filter, used for limiting at least one of a target object, a target time, or a target area corresponding
to the model training task; model training configuration information; feedback information of model training data; and
related information of the network elements participating in the federated model training process.
[0193] Optionally, the model instance identifier information corresponds to at least one of the following: related infor-
mation of the first network element; a first time, indicating that the model training task is performed based on training
data generated in the first time; a second time, indicating a completion time of the federated model training process;
and related information of the second network element.
[0194] Optionally, the model training configuration information includes at least one of the following: model structure
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information; model hyperparameter information; and type information of training data in the federated model training
process.
[0195] Optionally, the second network element is a network element that is obtained by the first network element from
a network repository function NRF based on the model training task and can support the federated model training process.
[0196] Optionally, the first training module 930 is further configured to determine that a first condition is met, where
the first condition includes at least one of the following: the first network element does not store or cannot obtain all or
some training data corresponding to the model training task; the at least one second network element can provide all
or some training data corresponding to the model training task; and samples of training data in the second network
elements corresponding to the model training task are the same but sample features are different.
[0197] Optionally, the first model training intermediate data is generated by the second network element through
calculation according to a local training model.
[0198] Optionally, the first information further includes at least one of the following: model instance identifier information,
used for performing model association by the first network element; and sample identifier information of the samples
corresponding to the first model training intermediate data in the second network element.
[0199] Optionally, the first training module 930 is further configured to perform data association based on the sample
identifier information, to enable target training data in the first network element and/or the first model training intermediate
data reported by the at least one second network element that have same samples to be aligned.
[0200] Optionally, the step in which the first training module 930 performs the model training based on the first model
training intermediate data reported by the at least one second network element includes: performing the model training
based on the first model training intermediate data and the target training data in the first network element.
[0201] Optionally, the first sending module 910 is further configured to send second information to the at least one
second network element when a calculation result of a loss function of the target model does not meet a predetermined
requirement, where the second information includes at least the second model training intermediate data.
[0202] Optionally, the second model training intermediate data includes at least: a gradient of the loss function of the
target model for a parameter of a local training model of the at least one second network element.
[0203] Optionally, the second information further includes: model instance identifier information, used for performing
model association by the second network element.
[0204] Optionally, the first receiving module 920 is further configured to receive a model request message sent by a
third network element, where the model request message includes at least one of the following: type information of the
model training task; identifier information of the model training task; related information of a second filter, used for limiting
at least one of a target object, a target time, or a target area corresponding to the model training task; and model feedback
related information, where the model feedback related information includes at least one of a model feedback format or
a feedback condition.
[0205] Optionally, the first sending module 910 is further configured to send related information of the target model to
the third network element when a calculation result of a loss function of the target model meets a predetermined require-
ment, where the related information of the target model includes at least one of the following: model instance identifier
information; target model information; second indication information, indicating that the target model is a vertical federated
learning model; and related information of the second network element.
[0206] FIG. 10 is a schematic structural diagram of a model training apparatus 1000 according to an example embod-
iment of this application. The apparatus 1000 includes: a second receiving module 1010, configured to receive a federated
model training request message sent by a first network element, where the federated model training request message
is used for requesting a second network element to participate in a federated model training process corresponding to
a model training task; a second training module 1020, configured to perform model training based on the federated
model training request message to obtain first model training intermediate data; and a second sending module 1030,
configured to send first information to the first network element, where the first information includes at least the first
model training intermediate data. The first model training intermediate data corresponds to samples used for federated
model training in the second network element. The samples used for the federated model training in the second network
element and samples used for the federated model training in a fourth network element are the same but sample features
are different. The fourth network element is another network element than the second network element in a plurality of
network elements participating in the federated model training process.
[0207] Optionally, the federated model training request message includes at least one of the following: model instance
identifier information; type information of the model training task; identifier information of the model training task; first
indication information, indicating that the federated model training process is one vertical federated learning process;
related information of a first filter, used for limiting at least one of a target object, a target time, or a target area corresponding
to the model training task; model training configuration information; feedback information of model training data; and
related information of the fourth network element.
[0208] Optionally, the model instance identifier information corresponds to at least one of the following: related infor-
mation of the first network element; a first time, indicating that the model training task is performed based on training
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data generated in the first time; a second time, indicating a completion time of the federated model training process;
and related information of the network elements participating in the federated model training process.
[0209] Optionally, the model training configuration information includes at least one of the following: model structure
information; model hyperparameter information; and type information of training data in the federated model training
process.
[0210] Optionally, the step in which the second training module 1020 performs the model training based on the federated
model training request message to obtain the first model training intermediate data includes: performing the model
training based on the federated model training request message to obtain a local training model; and generating the first
model training intermediate data through calculation according to the local training model.
[0211] Optionally, the step in which the second training module 1020 performs the model training based on the federated
model training request message to obtain a local training model includes: determining, based on the first indication
information, that the federated model training process needs to be performed; determining, based on the type information
of the model training task or the identifier information of the model training task, the model training task corresponding
to the federated model training process; obtaining first training data based on the model training task and the related
information of the first filter; and performing, by the second network element, the model training based on the model
training configuration information and the first training data to obtain the local training model; and the step in which the
second training module 1020 generates the first model training intermediate data through calculation according to the
local training model includes: calculating, by the second network element, second training data based on the local training
model to obtain the first model training intermediate data corresponding to the second training data.
[0212] Optionally, the first information further includes at least one of the following: model instance identifier information,
used for performing model association by the first network element; and sample identifier information of the samples
corresponding to the first model training intermediate data in the second network element.
[0213] Optionally, the second network element is a network element that is obtained by the first network element from
a network repository function NRF based on the model training task and can support the federated model training process.
[0214] Optionally, the second receiving module 1010 is further configured to receive second information sent by the
first network element, where the second information includes at least second model training intermediate data; and the
second training module 1020 is further configured to perform local model training again based on the second model
training intermediate data to reobtain the first model training intermediate data.
[0215] Optionally, the second model training intermediate data includes at least: a gradient of the loss function of the
target model for a parameter of a local training model of the at least one second network element.
[0216] Optionally, the second information further includes: model instance identifier information, used for performing
model association by the second network element.
[0217] FIG. 11 is a schematic structural diagram of a model training apparatus 1100 according to an example embod-
iment of this application. The apparatus 1100 includes: a third receiving module 1110, configured to receive related
information of a target model sent by a first network element. The related information of the target model at least represents
a vertical federated model of the target model.
[0218] Optionally, the related information of the target model includes at least one of the following: model instance
identifier information; target model information; second indication information, indicating that the target model is a vertical
federated learning model; and related information of a second network element, where the second network element is
a network element participating in a federated model training process to obtain the target model.
[0219] Optionally, the related information of the target model is sent by the first network element when a calculation
result of a loss function of the target model meets a predetermined requirement.
[0220] Optionally, the apparatus 1100 further includes: a third sending module, configured to send a model request
message to the first network element, where the model request message includes at least one of the following: type
information of the model training task; identifier information of the model training task; related information of a second
filter, used for limiting at least one of a target object, a target time, or a target area corresponding to the model training
task; and model feedback related information, where the model feedback related information includes at least one of a
model feedback format or a feedback condition.
[0221] Each of the model training apparatuses 900, 1000, and 1100 in the embodiments of this application may be a
communication device, for example, a communication device with an operating system, or may be a component, for
example, an integrated circuit or a chip, in a communication device. The communication device may be a terminal, or
may be a network-side device. For example, the terminal may include, but not limited to, the types of the terminal 11
listed above, and the network-side device may include, but not limited to, the types of the network-side device 12 listed
above. This is not specifically limited in the embodiments of this application.
[0222] The model training apparatuses 900, 1000, and 1100 in the embodiments of this application can implement
various processes implemented in the method embodiments in FIG. 3 to FIG. 8, and the same technical effects are
achieved. To avoid repetition, details are not described herein again.
[0223] Optionally, as shown in FIG. 12, embodiments of this application further provide a communication device 1200,
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including a processor 1201 and a memory 1202. The memory 1202 stores a program or instructions executable on the
processor 1201. For example, when the communication device 1200 is a terminal, the program or instructions, when
being executed by the processor 1201, implement the various steps of the foregoing model training method embodiments
300 to 800, and can achieve the same technical effects. When the communication device 1200 is a network-side device,
the program or instructions, when being executed by the processor 1201, implement various steps of the foregoing
method embodiments 300 to 800, and can achieve the same technical effects. To avoid repetition, details are not
described herein again.
[0224] In an implementation, the communication device 1200 may be a terminal. The terminal may include a processor
and a communication interface. The communication interface is coupled to the processor. The processor is configured
to run the program or instructions to implement the steps of the method in the method embodiments 300 to 800. The
terminal embodiment corresponds to the foregoing method embodiment on a terminal side. Various implementation
processes and implementations in the foregoing method embodiments are applicable to the terminal embodiment, and
can achieve the same technical effects. Specifically, FIG. 13 is a schematic diagram of a hardware structure of a terminal
that implements the embodiments of this application.
[0225] The terminal 1300 includes, but is not limited to, at least some components such as a radio frequency unit
1301, a network module 1302, an audio output unit 1303, an input unit 1304, a sensor 1305, a display unit 1306, a user
input unit 1307, an interface unit 1308, a memory 1309, and a processor 1310.
[0226] Persons skilled in the art may understand that, the terminal 1300 may further include a power supply (for
example, a battery) for supplying power to the components. The power supply may be logically connected to the processor
1310 by a power management system, thereby implementing functions such as charging, discharging, and power con-
sumption management through the power management system. The terminal structure shown in FIG. 13 does not
constitute a limitation on the terminal, and the terminal may include more or fewer components than shown, or combine
some components, or have different component arrangements. Details are not described herein again.
[0227] It should be understood that, in the embodiments of this application, the input unit 1304 may include a graphics
processing unit (Graphics Processing Unit, GPU) 13041 and a microphone 13042. The graphics processing unit 13041
performs processing on image data of a static picture or a video that is obtained by an image acquisition device (for
example, a camera) in a video acquisition mode or an image acquisition mode. The display unit 1306 may include a
display panel 13061. The display panel 13061 may be configured in the form of a liquid crystal display, an organic light-
emitting diode, or the like. The user input unit 1307 includes at least one of a touch panel 13071 and another input device
13072. The touch panel 13071 is also referred to as a touchscreen. The touch panel 13071 may include two parts: a
touch detection apparatus and a touch controller. The another input device 13072 may include, but not limited to, a
physical keyboard, a functional key (for example, a volume control key or a switch key), a track ball, a mouse, and a
joystick, which are not described herein in detail.
[0228] In the embodiments of this application, after receiving downlink data from the network-side device, the radio
frequency unit 1301 may transmit the downlink data to the processor 1310 for processing. In addition, the radio frequency
unit 1301 may send uplink data to the network-side device. Generally, the radio frequency unit 1301 includes, but is not
limited to, an antenna, an amplifier, a transceiver, a coupler, a low noise amplifier, a duplexer, and the like.
[0229] The memory 1309 may be configured to store a software program or instructions and various data. The memory
1309 may mainly include a first storage area for storing a program or instructions and a second storage area for storing
data. The first storage area may store an operating system, an application program or instructions required by at least
one function (for example, a sound playback function and an image display function), and the like. In addition, the memory
1309 may include a volatile memory or a non-volatile memory, or the memory 1309 may include both a volatile memory
and a non-volatile memory. The non-volatile memory may be a read-only memory (Read-Only Memory, ROM), a pro-
grammable read-only memory (Programmable ROM, PROM), an erasable programmable read-only memory (Erasable
PROM, EPROM), an electrically erasable programmable read-only memory (Electrically EPROM, EEPROM) or a flash
memory. The volatile memory may be a random access memory (Random Access Memory, RAM), a static random
access memory (Static RAM, SRAM), a dynamic random access memory (Dynamic RAM, DRAM), a synchronous
dynamic random access memory (Synchronous DRAM, SDRAM), a double data rate synchronous dynamic random
access memory (Double Data Rate SDRAM, DDR SDRAM), an enhanced synchronous dynamic random access memory
(Enhanced SDRAM, ESDRAM), a synchlink dynamic random access memory (Synchlink DRAM, SLDRAM), and a direct
rambus random access memory (Direct Rambus RAM, DRRAM). The memory 1309 in the embodiments of this application
includes, but is not limited to, these memories and any other suitable types.
[0230] The processor 1310 may include one or more processing units. Optionally, the processor 1310 integrates an
application processor and a modem processor. The application processor mainly processes operations involving an
operating system, a user interface, an application program, and the like. The modem processor mainly processes a
wireless communication signal, and is, for example, a baseband processor. It may be understood that, the modem
processor may alternatively not be integrated in the processor 1310.
[0231] The radio frequency unit 1301 is configured to send a federated model training request message to at least
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one second network element when performing a federated model training process corresponding to a model training
task, where the at least one second network element is a network element participating in the federated model training
process; and is configured to receive first information sent by the at least one second network element, where the first
information includes at least first model training intermediate data, the first model training intermediate data corresponds
to samples used for federated model training in the second network element, and the samples used for federated model
training in the second network elements are the same but sample features are different. The processor 1310 is configured
to perform model training based on the first model training intermediate data reported by the at least one second network
element to obtain a target model and/or second model training intermediate data.
[0232] In this embodiment, a vertical federated learning manner is used to unite second network elements to implement
local distributed model training. Therefore, data privacy and data security in the second network elements can be ensured
without sharing data on the second network elements in a communication network, so that a model training effect can
be further ensured.
[0233] In another implementation, the communication device 1200 may be a network-side device. The network-side
device includes a processor and a communication interface. The communication interface is coupled to the processor.
The processor is configured to run the program or instructions to implement the steps of the method in the embodiments
300 to 800. The network-side device embodiment corresponds to the foregoing method embodiment on a network-side
device side. Various implementation processes and implementations in the foregoing method embodiments are appli-
cable to the network-side device embodiment, and can achieve the same technical effects.
[0234] For example, FIG. 14 is a schematic structural diagram of a network-side device according to an embodiment
of this application. A network-side device 1400 includes an antenna 1401, a radio frequency apparatus 1402, a baseband
apparatus 1403, a processor 1404, and a memory 1405. The antenna 1401 is connected to the radio frequency apparatus
1402. In an uplink direction, the radio frequency apparatus 1402 receives information through the antenna 1401, and
sends the received information to the baseband apparatus 1403 for processing. In a downlink direction, the baseband
apparatus 1403 processes information to be sent, and sends the processed information to the radio frequency apparatus
1402. The radio frequency apparatus 1402 processes the received information and sends the processed information
through the antenna 1401.
[0235] The method performed by the network-side device in the foregoing embodiments may be implemented in the
baseband apparatus 1403. The baseband apparatus 1403 includes a baseband processor.
[0236] The baseband apparatus 1403 may include, for example, at least one baseband board. A plurality of chips are
disposed on the baseband board, as shown in FIG. 14. One of the chips is, for example, a baseband processor, and is
connected to the memory 1405 by a bus interface, to call a program in the memory 1405 to perform operations of a
network device shown in the foregoing method embodiments.
[0237] The network-side device may further include a network interface 1406. The interface is, for example, a common
public radio interface (common public radio interface, CPRI).
[0238] Specifically, the network-side device 1400 in the embodiments of the present invention further includes instruc-
tions or a program that are stored in the memory 1405 and executable on the processor 1404. The processor 1404 calls
the instructions or program in the memory 1405 to perform the method performed by the modules in FIG. 9 to FIG. 11,
and achieve the same technical effects. To avoid repetition, details are not described herein again.
[0239] For example, FIG. 15 is a schematic structural diagram of a network-side device 1500 according to another
example embodiment of this application. The network-side device 1500 includes a processor 1501, a network interface
1502, and a memory 1503. The network interface 1502 is, for example, a common public radio interface (common public
radio interface, CPRI).
[0240] Specifically, the network-side device 1500 in the embodiments of the present invention further includes instruc-
tions or a program that are stored in the memory 1503 and executable on the processor 1501. The processor 1501 calls
the instructions or program in the memory 1503 to perform the method performed by the modules in FIG. 9 to FIG. 11,
and achieve the same technical effects. To avoid repetition, details are not described herein again.
[0241] Embodiments of this application further provide a readable storage medium. The readable storage medium
stores a program or instructions. The program or instructions, when executed by a processor, implement various proc-
esses of the foregoing model training method embodiments, and the same technical effects can be achieved. To avoid
repetition, details are not described herein again.
[0242] The processor is a processor in the terminal in the foregoing embodiments. The readable storage medium
includes a computer-readable storage medium, for example, a computer read-only memory ROM, a random access
memory RAM, a magnetic disk, an optical disc, or the like.
[0243] Embodiments of this application further provide a chip. The chip includes a processor and a communication
interface. The communication interface is coupled to the processor. The processor is configured to run a program or
instructions in a network-side device, to implement various processes of the foregoing model training method embodi-
ment, and can achieve the same technical effects. To avoid repetition, details are not described herein again.
[0244] It should be understood that the chip in the embodiments of this application may also be referred to as a system-



EP 4 459 929 A1

20

5

10

15

20

25

30

35

40

45

50

55

level chip, a system chip, a chip system, a system-on-a-chip, or the like.
[0245] Embodiments of this application further provide a computer program product. The computer program product
includes a processor, a memory, and a program or instructions that are stored in the memory and executable on the
processor. The program or instructions, when executed by the processor, implement various processes of the foregoing
model training method embodiments, and can achieve the same technical effects. To avoid repetition, details are not
described herein again.
[0246] Embodiments of this application further provide a model training system, including: a first network element, a
second network element, and a third network element. The first network element may be configured to perform the steps
of the method in the method embodiments 300 to 600. The second network element may be configured to perform the
steps of the method in the method embodiment 700. The third network element may be configured to perform the steps
of the method in the method embodiment 800.
[0247] It should be noted that the terms "include", "comprise", or any other variation thereof in this specification is
intended to cover a non-exclusive inclusion, which specifies the presence of stated processes, methods, objects, or
apparatuses, but do not preclude the presence or addition of one or more other processes, methods, objects, or appa-
ratuses. Without more limitations, elements defined by the sentence "including one ..." does not exclude that there are
still other same elements in the processes, methods, objects, or apparatuses. In addition, it is to be noted that the scope
of the methods and apparatuses in the implementations of this application is not limited to performing the functions in
the order shown or discussed, but may also include performing the functions in a substantially simultaneous manner or
in reverse order based on the features involved. For example, the described methods may be performed in a different
order than described, and various steps may be added, omitted, or combined. Further, features described with reference
to some examples may be combined in other examples.
[0248] Through the descriptions of the foregoing implementations, persons skilled in the art may clearly understand
that the methods in the foregoing embodiments may be implemented through software and a necessary general hardware
platform, and certainly, may also be implemented by hardware, but in many cases, the former manner is a better
implementation. Based on such an understanding, the technical solutions of this application essentially or the part
contributing to the conventional technology may be implemented in a form of a computer software product. The computer
software product is stored in a storage medium (for example, a ROM/RAM, a magnetic disk, or an optical disc) and
includes several instructions for instructing a terminal (which may be a mobile phone, a computer, a server, an air
conditioner, a network device, or the like) to perform the methods described in the embodiments of this application.
[0249] The embodiments of this application are described above with reference to the accompanying drawings. How-
ever, this application is not limited to the foregoing specific implementations. The foregoing specific implementations
are illustrative instead of limitative. Enlightened by this application, persons of ordinary skill in the art can make many
forms without departing from the idea of this application and the scope of protection of the claims. All of the forms fall
within the protection of this application.

Claims

1. A model training method, comprising:

sending, by a first network element, a federated model training request message to at least one second network
element when performing a federated model training process corresponding to a model training task, wherein
the at least one second network element is a network element participating in the federated model training
process;
receiving, by the first network element, first information sent by the at least one second network element, wherein
the first information comprises at least first model training intermediate data, the first model training intermediate
data corresponds to samples used for federated model training in the second network element, and the samples
used for federated model training in the second network elements are the same but sample features are different;
and
performing, by the first network element, model training based on the first model training intermediate data
reported by the at least one second network element to obtain a target model and/or second model training
intermediate data.

2. The method according to claim 1, wherein the federated model training request message comprises at least one of
the following:

model instance identifier information, wherein the model instance identifier information corresponds to the target
model, and is assigned by the first network element;
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type information of the model training task;
identifier information of the model training task;
first indication information, indicating that the federated model training process is one vertical federated learning
process;
related information of a first filter, used for limiting at least one of a target object, a target time, or a target area
corresponding to the model training task;
model training configuration information;
feedback information of model training data; and
related information of network elements participating in the federated model training process.

3. The method according to claim 2, wherein the model instance identifier information corresponds to at least one of
the following:

related information of the first network element;
a first time, indicating that the model training task is performed based on training data generated in the first time;
a second time, indicating a completion time of the federated model training process; and
related information of the second network element.

4. The method according to claim 2, wherein the model training configuration information comprises at least one of
the following:

model structure information;
model hyperparameter information; and
type information of training data in the federated model training process.

5. The method according to claim 1, wherein the second network element is a network element that is obtained by the
first network element from a network repository function NRF based on the model training task and can support the
federated model training process.

6. The method according to claim 1, wherein before the step of sending a federated model training request message
to at least one second network element, the method further comprises:
determining, by the first network element, that a first condition is met, wherein the first condition comprises at least
one of the following:

the first network element does not store or cannot obtain all or some training data corresponding to the model
training task;
the at least one second network element can provide all or some training data corresponding to the model
training task; and
samples of training data in the second network elements corresponding to the model training task are the same
but sample features are different.

7. The method according to claim 1, wherein the first model training intermediate data is generated by the second
network element through calculation according to a local training model.

8. The method according to claim 1, wherein the first information further comprises at least one of the following:

model instance identifier information, used for performing model association by the first network element; and
sample identifier information of the samples corresponding to the first model training intermediate data in the
second network element.

9. The method according to claim 8, wherein before the step of performing, by the first network element, model training
based on the first model training intermediate data reported by the at least one second network element, the method
further comprises:
performing, by the first network element, data association based on the sample identifier information, to enable
target training data in the first network element and/or the first model training intermediate data reported by the at
least one second network element that have same samples to be aligned.

10. The method according to claim 9, wherein the step of performing, by the first network element, model training based
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on the first model training intermediate data reported by the at least one second network element comprises:
performing, by the first network element, the model training based on the first model training intermediate data and
the target training data in the first network element.

11. The method according to claim 1, wherein the method further comprises:
sending, by the first network element, second information to the at least one second network element when a
calculation result of a loss function of the target model does not meet a predetermined requirement, wherein the
second information comprises at least the second model training intermediate data.

12. The method according to claim 11, wherein the second model training intermediate data comprises at least: a
gradient of the loss function of the target model for a parameter of a local training model of the at least one second
network element.

13. The method according to claim 11, wherein the second information further comprises:
model instance identifier information, used for performing model association by the second network element.

14. The method according to claim 1, wherein before the step of sending, by a first network element, a federated model
training request message to at least one second network element when performing a federated model training
process corresponding to a model training task, the method further comprises:
receiving, by the first network element, a model request message sent by a third network element, wherein the
model request message comprises at least one of the following:

type information of the model training task;
identifier information of the model training task;
related information of a second filter, used for limiting at least one of a target object, a target time, or a target
area corresponding to the model training task; and
model feedback related information, wherein the model feedback related information comprises at least one of
a model feedback format or a feedback condition.

15. The method according to claim 14, wherein the method further comprises:

sending, by the first network element, related information of the target model to the third network element when
a calculation result of a loss function of the target model meets a predetermined requirement, wherein
the related information of the target model comprises at least one of the following:

model instance identifier information;
target model information;
second indication information, indicating that the target model is a vertical federated learning model; and
related information of the second network element.

16. A model training method, wherein the method comprises:

receiving, by a second network element, a federated model training request message sent by a first network
element, wherein the federated model training request message is used for requesting the second network
element to participate in a federated model training process corresponding to a model training task;
performing, by the second network element, model training based on the federated model training request
message to obtain first model training intermediate data; and
sending, by the second network element, first information to the first network element, wherein the first information
comprises at least the first model training intermediate data, wherein
the first model training intermediate data corresponds to samples used for federated model training in the second
network element, the samples used for the federated model training in the second network element and samples
used for the federated model training in a fourth network element are the same but sample features are different,
and the fourth network element is another network element than the second network element in a plurality of
network elements participating in the federated model training process.

17. The method according to claim 16, wherein the federated model training request message comprises at least one
of the following:
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model instance identifier information;
type information of the model training task;
identifier information of the model training task;
first indication information, indicating that the federated model training process is one vertical federated learning
process;
related information of a first filter, used for limiting at least one of a target object, a target time, or a target area
corresponding to the model training task;
model training configuration information;
feedback information of model training data; and
related information of the fourth network element.

18. The method according to claim 17, wherein the model instance identifier information corresponds to at least one of
the following:

related information of the first network element;
a first time, indicating that the model training task is performed based on training data generated in the first time;
a second time, indicating a completion time of the federated model training process; and
related information of the network elements participating in the federated model training process.

19. The method according to claim 17, wherein the model training configuration information comprises at least one of
the following:

model structure information;
model hyperparameter information; and
type information of training data in the federated model training process.

20. The method according to claim 16 or 17, wherein the step of performing, by the second network element, model
training based on the federated model training request message to obtain first model training intermediate data
comprises:

performing, by the second network element, the model training based on the federated model training request
message to obtain a local training model; and
generating, by the second network element, the first model training intermediate data through calculation ac-
cording to the local training model.

21. The method according to claim 20, wherein the step of performing, by the second network element, the model
training based on the federated model training request message to obtain a local training model comprises:

determining, by the second network element based on the first indication information, that the federated model
training process needs to be performed;
determining, by the second network element based on the type information of the model training task or the
identifier information of the model training task, the model training task corresponding to the federated model
training process;
obtaining, by the second network element, first training data based on the model training task and the related
information of the first filter; and
performing, by the second network element, the model training based on the model training configuration in-
formation and the first training data to obtain the local training model; and
the step of generating, by the second network element, the first model training intermediate data through cal-
culation according to the local training model comprises:
calculating, by the second network element, second training data based on the local training model to obtain
the first model training intermediate data corresponding to the second training data.

22. The method according to claim 16, wherein the first information further comprises at least one of the following:

model instance identifier information, used for performing model association by the first network element; and
sample identifier information of the samples corresponding to the first model training intermediate data in the
second network element.
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23. The method according to claim 16, wherein the second network element is a network element that is obtained by
the first network element from a network repository function NRF based on the model training task and can support
the federated model training process.

24. The method according to claim 16, wherein the method further comprises:

receiving, by the second network element, second information sent by the first network element, wherein the
second information comprises at least second model training intermediate data; and
performing, by the second network element, local model training again based on the second model training
intermediate data to reobtain the first model training intermediate data.

25. The method according to claim 24, wherein the second model training intermediate data comprises at least: a
gradient of a loss function of a target model for a parameter of a local training model of the at least one second
network element.

26. The method according to claim 24, wherein the second information further comprises:
model instance identifier information, used for performing model association by the second network element.

27. A model training method, wherein the method comprises:

receiving, by a third network element, related information of a target model sent by a first network element,
wherein
the related information of the target model at least represents a vertical federated model of the target model.

28. The method according to claim 27, wherein the related information of the target model comprises at least one of
the following:

model instance identifier information;
target model information;
second indication information, indicating that the target model is a vertical federated learning model; and
related information of a second network element, wherein the second network element is a network element
participating in a federated model training process to obtain the target model.

29. The method according to claim 27, wherein the related information of the target model is sent by the first network
element when a calculation result of a loss function of the target model meets a predetermined requirement.

30. The method according to claim 27, wherein before the step of receiving, by a third network element, related information
of a target model sent by a first network element, the method further comprises:
sending, by the third network element, a model request message to the first network element, wherein the model
request message comprises at least one of the following:

type information of a model training task;
identifier information of the model training task;
related information of a second filter, used for limiting at least one of a target object, a target time, or a target
area corresponding to the model training task; and
model feedback related information, wherein the model feedback related information comprises at least one of
a model feedback format or a feedback condition.

31. A model training apparatus, comprising:

a first sending module, configured to send a federated model training request message to at least one second
network element when performing a federated model training process corresponding to a model training task,
wherein the at least one second network element is a network element participating in the federated model
training process;
a first receiving module, configured to receive first information sent by the at least one second network element,
wherein the first information comprises at least first model training intermediate data, the first model training
intermediate data corresponds to samples used for federated model training in the second network element,
and the samples used for federated model training in the second network elements are the same but sample
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features are different; and
a first training module, configured to perform model training based on the first model training intermediate data
reported by the at least one second network element to obtain a target model and/or second model training
intermediate data.

32. A model training apparatus, wherein the apparatus comprises:

a second receiving module, configured to receive a federated model training request message sent by a first
network element, wherein the federated model training request message is used for requesting a second network
element to participate in a federated model training process corresponding to a model training task;
a second training module, configured to perform model training based on the federated model training request
message to obtain first model training intermediate data; and
a second sending module, configured to send first information to the first network element, wherein the first
information comprises at least the first model training intermediate data, wherein
the first model training intermediate data corresponds to samples used for federated model training in the second
network element, the samples used for the federated model training in the second network element and samples
used for the federated model training in a fourth network element are the same but sample features are different,
and the fourth network element is another network element than the second network element in a plurality of
network elements participating in the federated model training process.

33. A model training apparatus, wherein the apparatus comprises:

a third receiving module, configured to receive related information of a target model sent by a first network
element, wherein
the related information of the target model at least represents a vertical federated model of the target model.

34. A communication device, comprising a processor and a memory, wherein the memory stores a program or instructions
executable on the processor, and the program or instructions, when being executed by the processor, implement
the steps of the model training method according to any one of claims 1 to 15, or implement the steps of the model
training method according to any one of claims 16 to 26, or implement the steps of the model training method
according to any one of claims 27 to 30.

35. A computer storage medium, wherein the computer storage medium stores a program or instructions, and the
program or instructions, when being executed by a processor, implement the steps of the model training method
according to any one of claims 1 to 15, or implement the steps of the model training method according to any one
of claims 16 to 26, or implement the steps of the model training method according to any one of claims 27 to 30.
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